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1068MP-172 Effect of Increased Preload on Myocardial Velocities 
Using Doppler Tissue Imaging in Children With 
Congenital Heart Disease 
Radha V. Reddy, John P. Kovalchin, Colin J. McMahon, Ricardo H. Pignatelli, Louis I. 
Sezold. Nancy A. Ayres, Benjamin W. Eidem, Baylor College of Medicine, Houston. TX 
Background: Doppler tissue imaging (DTI) is a new echocardiographic technique used 
to quantitatively assess reglonal myocardial function. Limited information exists on DTI 
velocities in children with congenital heart disease. We evaluated the impact of right and 
left ventricular volume loading on DTI velocities in pediatric patients with atrial septal 
defects (ASDs) and ventricular septal defects (VSDs). 
Methods: From an apical four-chamber view, DTI velocities ware measured from the left 
ventricular free wall at the mitral annulus (LV), right ventricular free wall at the tricuspid 
annulus (RV), and intelventricular septum (IVS) during early diastole (E). atrial contrac- 
tion (A), and ventricular systole (S). Unpaired T-tests were used to compare ASD and 
VSD groups with age-matched controls. 
Results: The majority of DTI velocities did not change significantly with increased ven- 
tricular preload. Isolated differences were noted in RV-A I” the ASD group and RV-S in 
the VSD group. Further analysis with regard to size of the defect did not show changes in 
DTI velocities with Increasing shunt size when controlled for age. 
N 
Mean Age 
(yrs) 
LV-E (cm/s) 
LV-A 
LV-s 
RV-E 
RV-A 
w-s 
IVS-E 
IVS-A 
IVS-s 
ASD ASD 
Controls 
43 43 
5.60*5.61 6.1 lr5.67 
15.93zt5.6 15.65k5.29 
5 
6.22il.76 6.23+2.05 
10.04*4.1 6.53zt3.45 
6 
16.67*4.7 16.57*4.91 
4 
11.40*2.6 9.95k2.65 
13.22+3.5 12.48i2.90 
3 
12.37r3.6 12.29+3.62 
5 
6.7li2.50 6.lOrl.65 
7.43+1.96 7.38k2.31 
VSD 
P value 33 
VSD 
Controls 
33 
0.76 3.13e3.52 3.50i3.33 
0.24 13.75k3.7 14.25k4.64 
6 
0.58 6.46+1.59 6.05*2.11 
0.07 7.31i2.63 7.37+2.54 
0.69 16.02*4.0 16.5li6.16 
6 
0.03 10.35+2.3 9.85i2.63 
a 
0.29 11.82+2.3 7.21k6.29 
6 
0.91 10.34*2.9 11.60r3.39 
1 
0.13 6.42el.59 6.lOt2.15 
0.91 6.52k1.33 6.91+1.66 
P 
value 
0.70 
0.63 
0.35 
0.92 
0.70 
0.41 
0.01 
0.11 
0.46 
0.34 
Conclusion: Increases I” ventricular preload do not appear to affect most DTI velocities. 
DTI may serve as a valuable preload independent technique for quantitative assessment 
of myocardial function in children with congenital hearl defects. 
_ ._ 
than 3 vessals and larger than 2mm) were observed in 78% of the F group and in 55% of 
the c-HD arow. but not in the C rxouo. The VEGF level in oatients with collaterals 
(362+22lp&lj’ was higher than -that in patients without collaterals (136*13Opg/ 
ml)(p<O.OOOl). There was no significant difference in the serum bFGF and HGF concen- 
trations between 3 groups. Angiogenic factor levels were similar in the three sites from 
which samples ware obtained. Conclusions. The VEGF concentrations, which were up 
regulated in response to hypoxia, may not decrease after Fontan procedure. The VEGF 
may play a significant role in the development of collateral vessels in patients after Fon- 
tan procedure. 
1069-l 56 Surgical Reconstruction of Regurgitant Common 
Atrioventricular Valve to Create Double Valvular 
Orifices 
Takuva Miura, Hidefumi Kishimoto, Htroaki Kawata, Masatoshl Hata. Takaya Hoashi, 
Tohru Nakaiima. Futoshi Kavatani. Noboru Inamura. Tsubura Ishii. Yukiko Kado. Osaka . , 
Medical Center and Research Institute, Izumi, Japan 
Background: Regurgitation (R) in common atrioventricular valve (CAVV) often 
progresses spontaneously or after aortopulmonary shunt. Repair of CAVV has been 
insufficient with usual annuloplasty because of its valvular and subvalvular deficiencies. 
To compensate these deficiencies, we have reconstructed CAVV to create double valvu- 
lar orifices (DVO). Methods: Seven patients with CAVVR underwent a reconstruction to 
create DVO. (age: 1.1.5.6y, median 1.7~) All patients had univentricular heart with atrial 
isomerism. The grade of CAWR was severe in 2, moderate to severe in 2, and moderate 
in 3. In all patlents. anterior and posterior leaflets were sutured. Additional closure of 
commissure and installation of artificial chorda were done in 3 and 2 patients, respec- 
tively. In 2 patients, the sutured anterior and posterior leaflets were secured to remnant 
ventricular septum (1) (figure) or a bridging artificial strtp (1). Semicircular annuloplasty 
was added in 1 with a ring. Concomitant procedures were Fontan operation in 1, bidirec- 
tional Glenn (SDG) in 4, ventricle-PA conduit in 1. Relief of pulmonary vein stenosis was 
also performed in 5. 
Results: All patients survived the operatlon. CAVVR was reduced postoperatively, and 
the wade was none in 3 orifices. trivial ln 2. mild in 6. and moderate in 3. Finallv. 3 
patients have reached to Fontan operation and 3 patients to SDG. Conclusions: A 
reconstruction of CAVV to create DVO and additional procedures are useful strategy for 
regurgitant CAVV. 
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1069-155 Serum Levels of Vascular Endothelial Growth Factor 
Were Elevated in Patients With Aortopulmonary 
Collateral Vessels After Fontan Procedure 
Yoshiki Mod, Makiko Shyoji, Toshio Nakanlshl, Makoto Nakazawa, Tokyo Women’s 
Medical University, Tokyo, Japan 
Background. Aortopulmonary collateral vessels are frequently observed after Fontan pro- 
cedure. We hypothesized that one or several angiogenic factors might mediate the 
abnormal angiogenesis. To test the hypothesis, we measured serum concentrations of 
basic fibroblast growth factor (bFGF). vascular endothelial growth factor (VEGF) and 
hepatocyte growth factor (HGF) in patients after Fontan procedure. Methods. Stxty-two 
patients ware enrolled and divided into 3 groups: 1) F group consisted of 23 patients after 
Fontan procedure, 2) C group consisted of 20 patients with cyanotic heart disease (c-HD) 
after biventricular repair, 3) c-HD group consisted of 19 patients with c-HD before Fontan 
or biventricular repair. Blood samples ware collected from the superior vena cava, infe- 
rior vena cava and systemic artery during catheterization. Serum concentrations of the 
bFGF, VEGF and HGF were measured with enzyme-linked immunosorbent assay. 
Results. Aortic 02 saturation was 95*1% in the F group. 96il% in the C group, and 
63*5% in the c-HD group. The period of aortic desaturatlon. pre-operative aortic 02 sat- 
uration and the presence or absence of a history of shunt operation ware similar between 
3 groups. The serum VEGF concentrations from three sites in the F (304~tl96pgiml) and 
c-HD group (309*249pg/ml) were higher than those in the C group (105*99pgi 
1069-l 57 Deep Hypothermic Circulatory Arrest Versus Regional 
Cerebral Perfusion During the Norwood Procedure 
Richard G. Ohve, Caren S. Goldberg, Edward L. Sow?, University of Michigan, Ann 
Arbor, Ml 
Background. Patients with hypoplastlc left hearl syndrome, a uniformly fatal disease 
only 25 years ago, now have 5.year survival of over 70%. Recent studies demonstrate 
that standard intraoperatlve perfusion techniques, such as deep hypothermic circulatory 
arrest (DHCA), may result in impairment to neurodevelopmental function. Regional cera- 
bra1 perfusion (RCP), an innovative technique that allows for perfusion of the brain during 
aortic arch reconstruction, has been proposed as an alternative to DHCA. We hypothe- 
sized that RCP is a supanor technique for intraoperative bypass management. 
Methods. In order to compare the two techniques, a retrospective chart review was con- 
ducted of the nine patients who had undergone a modified Norwood procedure uslng 
RCP at the C. S. Mott Children’s Hospital at the University of Michigan. A cohort of the 
nine most recent Norwood patients done under DHCA was used for comparison. Demo- 
graphic data and information on the postoperative course was collected. Statistical anal- 
ysis utilized chl square for categorical data and repeated measures ANOVA for 
continuous variables. 
Results. The two cohorts were similar in diagnosis, age and weight. Cardiopulmonary 
bypass time, cross clamp time, and DHCA versus RCP time was slmllar. There was one 
hospital death in the RCP group. and two deaths in the DHCA group. There were no neu- 
rological events or other significant complications in either cohort. There was a statisti- 
cally significant earlier return of serum lactate to baseline in the RCP group (p=O.O375). 
There was higher post-operative urine output in the RCP group, with a statistically Signif- 
icant lower serum creatinine (p=O.O19). 
Discussion. RCP appears to be a safe and potentially beneficial technique for neonatal 
surgery traditionally done under DHCA. There were no complications directly related to 
the use of RCP. The group undergoing surgery with RCP demonstrated significantly 
lower post-operative serum creatinine, and faster resolution of post-operative lactic aci- 
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dosis. While the numbers of the current preliminary rewew are too limited to draw definite 
conclusions of the benefits of RCP versus DHCA, they support the continued investiga- 
tion of the technique. 
1069s 158 Repair of Aortic Coarctation in Infants: Results of a 
Tailored Surgical Approach in the Modern Era 
Gail E. Wriaht, Cheryl A. Nowak, Caren S. Goldberg, Richard G. Ohye, Edward L. Bow, 
Albert P. Rocchini, University of Michigan Medical Center, Ann Arbor, Ml 
Background: The surgical repair of aortic coarctation in infants has evolved over time, 
largely in response to high rates of residual or recurrent coarctation. This review evalu- 
ates our current approach utilizing extended end-to-end anastomosis without prosthetic 
material to enlarge all areas of aortic arch hypoplasia. 
Methods: The Michigan Congenital Heart Center surgical database was reviewed for 
infants who underwent isolated repair of aortic coarctation from January 1, 1990 to Janu- 
ary 1, 2000. Patients who underwent simultaneous repair of other lesions and those with 
significant associated lesions were excluded. 
Results: Eighty-three infants underwent surgical repair of isolated coarctation during this 
decade. Median age at repair was 21 days (range 3-363 days). Repalr was performed 
via thoracotomy in 72 patients while the remaining 11 underwent median stern&my with 
circulatory arrest because of severe transverse arch hypoplasia. There were 2 deaths: 1 
due to pulmonary hypertension in a patient with alveolar capillary dysplasia and 1 late 
death of pneumonia in a patient with non-cardiac anomalies. Neither had residual coarc- 
tation. Technique related complications of bronchial compression, chylothorax, and vocal 
cord paralysis were noted in 4 patients. At discharge, 14 patients had a gradient Z 15 
mmHg by both physical exam and echocardiogram. Follow-up data were available for 65 
patients (76%) with mean follow-up duration 4.3 years (SD * 3.1 years). Reintelvention 
was required in 4 patients (6%). One underwent reoperation after 1 month, and 3 under- 
went balloon angioplasty within 7 months of initial repair. The remaining 60 patients are 
asymptomatic, on no anti-hypertensive medications, and have aortic arch gradients < 15 
mmHg. One developed subaortic stenosis necessitating resection. 
Conclusion: Tailored surgical repair for aortic coarctation has a low rate (6%) of residual 
and recurrent coarctation even when performed in infants. Mortality and morbidity are 
low. Thus far, this low recurrence rate approaches that reported with other techniques in 
older children. 
1069- 159 Pulmonary Position Cryopreserved Homografts: 
Durability in Ross and Non-Ross Patients 
Seda E. Selamet Welton M. Gersony, Karen Altmann, David E. Solowiejczyk, Majid 
Alfayyad, Laura Bevilaqua, Chava Khan, Ehud Krongrad, Jan M. Quagebeur, Howard D. 
Apfel, Columbia University, College of Physicians and Surgeons, New York, NY 
Actuarial 5 year survival rates for right ventricle to pulmonary artery (RV-PA) homografts 
are repolted to range between 49% and 61%. It is not known whether there is a differ- 
ence in homograft durability when utilized for right ventricular outflow tract (RVOT) dis- 
ease or for the Ross operation for pulmonary autograft replacement of the aortic valve. 
To evaluate outcome and risk factors for implant failure in patients who have undergone 
pulmonary position homograft placement for RVOT obstruction or the Ross operation, 
the records of all patients receiving an RV-PA homografl at this institution from January 
1990 to January 2001 were reviewed. 148 consecutive patients were included in the 
study (65 ROSS and 83 RVOT repairs). Adequate data was available on 136 (92%). The 
median follow-up time was 3.6 yrs (lmo-1 lyrs). Right ventricular homografl survival after 
Ross and non-Ross operations at Byrs was 65% and 56% respectively (ployrs). Poten- 
tial risk factors for homograft failure analyzed: age at operation, diagnosis, type of sur- 
gery, homograft type (aortic vs. pulmonc) and width of homograft (mm). On univariate 
analysis: young age, homograft width, and non-Ross operation were risk factors for 
homograft failure (p < .Ol). On multivariate analysis: smaller homograft width was the 
single predictor of graft failure (p < .Ol). Outcomes were compared for 3 age groups: 10 
yrs (n=39). Homograft failure rates were 35%, 20% and 3% for the 3 groups respectively. 
For non-Ross patients; failure rates were: 43%, 25% and 14% and for Ross patients; 
12.5%. 9% and 0%. 
Conclusions: 1. Ross patients had sigmficantly longer homograft survival than RVOT dis- 
ease patients. 2. Smaller homografts placed in younger patients required earlier interven- 
tion. 3. Pulmonary position homografts inserted in Ross patients at young ages (<lo yrs) 
lasted longer than similar aged non-Ross patients; whereas patients older than 10 yrs at 
the time of operation had similar failure rates. 
1069-160 Surgical Correction of Tetralogy of Fallot in Adults in 
the Current Era 
Cheuna-Wah Boron Chenq, Jeffrey A. Feinstein, Bruce Reitz, Daniel J. Murphy, Stanford 
University, Palo Alto, CA 
BACKGROUND: Information on the surgical results in adult uncorrected Tetralogy of Fal- 
lot (TOF) patient is scanty. METHODS: In this retrospective study we sought to (1) exam- 
ine the patlent charactenstics.(Z) review the surgical outcomeQ3) analyze the frequency 
and determinants of early post-operative morbidities, and (4) provide long term survival 
data. RESULTS: From 111980 to 12/2000, a total of 221 patients had surgical correction 
of TOF in our center. Twenty-four patients older than 16 years of age were identified 
(mean 34.9 years). Ten patients (42%) had immigrated to the United States. Reasons for 
delayed surgical correction in the immigrants included a lack of surgical facilities in their 
home countries and/or non-diagnosis. In the permanent residents. definitive surgical cor- 
rection had not been undertaken due to satisfactory palliation after palliative procedure 
(9114, 64.3%). non-compliance with medical advice 1304. 21.4%) and institutionalization 
for Downs syndrome (2114, 14.3%). Surgical corrections were successful I” all patients. 
Three patients (12.5%) developed conduction disturbances after ooeration. Seven 
patients (29.2%) developed clinically significant atrial arrhythmias and 1 patient (4.2%) 
developed repeated episodes of non-sustained ventricular tachycardia in their early post- 
operative period. TWO of the 7 atrial arrhythmias were paroxymal,the remaining 5 were 
persistent and required treatment. Univariate analysis showed previous surgical pallia- 
tion (p = 0.028) and a higher Qp : Qs ratio (p = 0.045) were significantly associated with 
early postoperative atrial arrhythmiaone patient (4%) died during the hospitalization. On 
the basis of available survival data in 21 patients, the probability of survival at 5. 10, 15 
and 20 years postoperatively were 95%, 95%. 76%, and 66% respectively. CONCLU- 
SIONS: Successful late surgical repair of TOF III these patients can be achieved with low 
surgical mortality and favorable long term suwival in centers with experience in dealing 
with adult congenital heart disease. Atrial arrhythmias and conduction disturbance are 
the most common source of early postoperative morbidity in this group of patients. 
1069-181 The Bidirectional Cavopulmonary Shunt in Young 
Patients With Interrupted Inferior Vena Cava: The Semi- 
Fontan 
Michele A. Frommelt, Peter C. Frommelt, Robert D. Jaquiss, George M. Hoffman, Bert 
Lihvin, James S. Tweddell, Children’s Hospital of Wisconsin, Milwaukee, WI. Medical 
College of Wisconsin, Milwaukee, WI 
Background: Interruption of the inferior vena cava (ilVC) is often seen in the heterotaxy 
syndromes, where complex cardiac lesions can make a two-ventricle repair impossible. 
Bidirectional cavopulmonary shunt (BCPS) in this group results in a near complete Fon- 
tan or semi-Fontan. 
Hypothesis:Because more systemic venous return is dlverted to the pulmonary bed at a 
young age. this group is at risk for increased morbidity/mortality after BCPS. 
Methods: We retrospectively reviewed the cardiology database and included all pts with 
an ilVC who underwent BCPS at Children’s Hospital of Wisconsin between l/90 and 51 
02. 
Results: Eleven pts were identified. Diagnoses included unbalanced AVSD with double 
outlet right ventricle (n=6). smgle left ventricle (n=l). multiple VSD’s with RV hypoplasia 
(n=l), and HLHS (n=l). Prior to BCPS, 6 pts had 8 operations including Norwood in 4, 
aortopulmonary shunt III 2, pulmonary artery band in 1, and valvuloplasty in 1, At the time 
of BCPS, the median age was 8.5 mo (range 3.5-33 mo). There were no early/late 
deaths with a median hospital stay of 7 days. The mean oxygen saturation at discharge 
was 68%. Progressive desaturation was seen in the majority of pts with an average satu- 
ration drop of O.l%/mo (see graph). Completion Fontan has been performed in 4 pts 
however the majority of pts remain well saturated at intermediate follow-up. 
Conclusions: The semi-Fontan can be performed safely and at an early age in the sub- 
group of pts with complex heart disease and IIVC. 
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1069-l 62 Insights Into Mitral Valve Function After Repair of 
Atrioventricular Defects: Follow-Up Studies Using Real- 
Time Three-Dimensional Echocardiography With Color 
Doppler Mapping 
Ghada O.M. El-Sedfy, Paul Droukas, Faida M. Moustafa, Gehan K. El-Dew, Xiaokui Li. 
David J. Sahn, Oregon Health 8 Science University, Portland, OR, Assuit University 
Hospital, Assuit, Egypt 
Background: Previous 2D studies in atrioventticular canal (AVC) patients after repair 
have defined inadequate mural or lateral leaflet area as the major determinant of lateral 
commisural mitral regurgitation (MR), and inadequate inferior leaflet area as the major 
determinant of medial or cleft related MR. Methods: We studied 15 patients, ages Z-20 
years, 6 male and 9 female, who had undergone repair of AVC defect, including routine 
cleft closure. Eight of them had Downs syndrome, 9 had complete canal defect, and 6 
had partial defect. Real time 3D echo was performed (Volumetrics Model 1, Durham, NC) 
with a pyramidal color Doppler sector, 24” in angle so as to obtain at least 9-10 frames/ 
set of a 64” pyramidal volume. Results: Three patients had moderate MR. 12 had mild 
MR. In 4 of these cases (all mild), it was medial paraseptal “cleft” MR and the rest (mild 
6; moderate 3) had lateral leaflet non-coaptatlon MR. All patients had mild tricuspid 
regurgitation and none were on medication. In those patients with mild MR. the 3D analy- 
sis showed a mean of 43 * 10% of the available leaflet area for the superior leaflet, 34 f 
5% of the inferior leaflet, and 24 i 6% of the mural leaflet. All 3 patients with moderate 
MR and non-coaptation had lateral leaflet area ~16%. Conclusions: Real time 3D color 
